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带宽可达 70nm 以上；温度灵敏度系数实验近似值分别为 KTPCF≈-0.008 rad/K⋅m






































Optical waveplates are important and key components, broadly used in both 
optical communications and optical fiber sensor systems for transforming the state of 
polarization. However, the conventional waveplate consisting of bulk optics, in 
comparison with all-fiber waveplate, may cause problems in practical application 
owing to its disadvantages such as incompatibility, sensitivity to temperature, 
wavelength, and direction of propagation (angle of incidence) changes, etc. An 
all-fiber waveplate made by a piece of highly birefringent photonic crystal fiber 
(HB-PCF) is proposed and studied in this paper. The characteristics of all-fiber 
waveplate were investigated deeply both in theoretical simulation and experiment. 
The result verified that a single structure, low-cost, temperature stabilized and 
broadband all-fiber waveplate can be fabricated with a short piece of HB-PCF.  
For the purpose of comparison, a systematic investigation is conducted between 
these different types of waveplates, which has not been done so far. A prototype 
quarter-waveplate is fabricated by cutting and splicing a segment of birefringent PCF 
with conventional single mode fiber(SMF) for the first time to our knowledge.The 
characteristics of the proposed waveplate, including the wavelength dependent phase 
difference between the orthogonal polarized propagation mode in the waveplate, and 
temperature stability of the waveplate, were investigated theoretically and 
experimentally. Compared with the fiber waveplate made by the stress induced 
birefringent fiber (such as Panda), the waveplate based on the HB- PCF has much 
better temperature stability. The measurement showed that the bandwidth for 
ellipticity of the output light from these two prototypes larger than 43° can be as large 
as 70 nm, and experimental values of the polarimetric sensitivity to temperature are 
KTPCF≈-0.008 rad/K⋅m and KTPMF≈-1.126 rad/ K⋅m, which are near the theoretical 
values. 
However, splicing different PCFs to conventional SMFs is a important issue to 
efficiently couple light between them, since PCFs have the unique microhole 
structures that are totally different from conventional fibers. In this paper, we 
investigate the nature of microhole collapse when splicing and its effect on properties 















simulated the characteristics of PCF such as the effective mode area and birefringence 
after splicing for the first time. The effective mode area was found to be reduced by 
50% and birefringence improved by one order of magnitude to 10-3  for PCF after 
splicing, which will benefit the fabrication of all-fiber waveplate consisted of 
HB-PCF. 
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